Scanning near-field optical microscopy (SNOM) 1 is a powerful technique that allows imaging and characterization of a single nano-object or molecule with a resolution far exceeding the diffraction limit of light. SNOM exploits near fields, which are nonpropagating electromagnetic fields that exist only in the vicinity of their source. Usually, the SNOM probe is placed close to the object being imaged. Both the probe and the object are illuminated by light. The near-field interaction between the two leads to an electromagnetic response that is very different from their individual responses in isolation. The resolution capability of the microscope and the information about the composite probe-object structure obtained by analysis of the scattered signal depends crucially on the size and material of the probe.
under investigation. We considered 8 a harmonically oscillating electric dipole of moment p D Re p 0 e i 2 t as the object and studied the scattering of this dipole's near field by an SWNT. Here p 0 and are the amplitude and frequency of oscillation, and i is an imaginary unit. Though simple, this model contains all the essential physics involved in the probe-object interaction and can be relatively easily extended to more general cases.
To describe the strength of the coupling of the electric dipole to the metallic SWNT, we calculated 8 the electric current induced on the SWNT surface by the near field of the electric dipole placed in the vicinity of the SWNT edge and polarized along the SWNT axis (see Figure 1) . Both the distribution of the current along the SWNT axis-see Figure 1 (a)-and the average magnitude of the current strongly depend on the frequency . Particularly, we observe more than one order of magnitude enhancement of the induced current at the frequencies of antenna resonances in the SWNT: see Figure 1(b) . 4 This means that the scattered signal will be maximized at these frequencies, making them preferable for SNOM using SWNT tips. The resonance frequencies can be adjusted by varying the length of the SWNT.
To investigate the resolution that can be obtained using a metallic SWNT probe, we calculated 8 the strength of the electric field E c , radiated by the system comprising two oscillating electric dipoles placed in the vicinity of a metallic SWNT at the observation point far away from the system (see Figure 2) . The parameters of the SWNT and the dipoles are the same as in Figure 1 . Figure 3 shows values calculated for the ratio jE c j=jE 0 j at the observation point situated on the x axis, where E 0 is the electric field radiated at the observation point by a single electric dipole in the absence of the SWNT. When the observation point is far away, this ratio depends on the direction (but not on the magnitude) of the radial vector to the observation point. Figure 3 shows that in the close proximity of the SWNT, the strength of the field radiated by the dipoles in the far-field zone increases by more than two orders of magnitude. However, for interdipole separation <10nm, the images of the two dipoles merge and cannot be resolved separately: see Figure 3(a) .
In summary, we have shown that antenna resonances play an important role in the operation of a scanning near-field optical microscope with a metallic SWNT probe. In particular, the coupling between the object (electric dipole) and the SWNT probe at a resonance frequency is considerably stronger than at frequencies away from the resonances. We estimate that the resolution limit that can be achieved using the SWNT probe is about 10nm. As a next step, we plan to apply the model to fluorescence microscopy, namely, to study the influence of the SWNT probe on the spontaneous decay of an excited state of a molecule. 
